Abstract-
II. MEASUREMENT TECHNIQUES
Several different measurements techniques were used by the NMI's. Table 1 lists the measurement techniques used by each NMI. 
III. MEASUREMENT RESULTS
Each NMI performed fixed frequency, on-axis gain measurements at 12.4, 15.0 and 18.0 GHz on the two traveling standards. The measurements were made at the waveguide port of the antennas. Each NMI generated a report of their determined gain values and uncertainties that were sent to NIST to be compiled. The reported uncertainties are based on a standard uncertainty coverage factor of k=2. As the pilot lab, NIST performed the measurements at the beginning and end of the measurement campaign and has two reported measurement results, NIST 1st and NIST 2nd.
Averages for the gain and uncertainties reported by the NMIs were calculated as weighted averages of the (linear) gain measured by the participants. The weights were chosen as the inverses of the fractional error in gain as reported by the various laboratories [2] . Theoretical gain values for the traveling standards were also computed using the Naval Research Laboratory model [3] .
Graphs of the NMIs reported gain results, weightedaverage gains, and calculated gains for s/n 3935 and s/n 3936 are shown in Figure 1 and Figure 2 , respectively. For ease in viewing, data reported in all of the graphs in this paper have been plotted nominally with respect to the measurement frequency.
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978-88-907018-4-9/14/$31.00 ©2014 IEEE The calculated gain values were also included in the comparison. Theoretical on-axis gain calculation techniques typically do not account for the throat-to-aperture interaction of standard gain horns that can result in a ~ 0.6 dB peak-topeak oscillation in the gain curve with respect to frequency. The calculated gains for the traveling standards agree within < 0.06 dB of the weighted average gains. An explanation for this remarkable agreement could be that the measurement frequencies are not at the peak of the oscillations on the gain curve.
IV. CONCLUSION
An international comparison of on-axis gain measurements was conducted for BIPM involving 12 NMIs. As the pilot lab, NIST compiled the results. Most of the reported results from the NMIs agree within their reported uncertainties, the weighted-average gain, and calculated gain, including the two separate measurements performed at NIST. Only one gain measurement at 18 GHz, for both traveling standards, by one NMI, did not agree within the report uncertainty.
